Novel FMN-binding protein from Desulfovibrio vulgaris (Miyazaki F). Cloning and expression of its gene in Escherichia coli.
A gene encoding a novel FMN-binding protein from Desulfovibrio vulgaris (Miyazaki F) was cloned, and its expression system was constructed in Escherichia coli. The 1.4-kilobase pair DNA fragment isolated from D. vulgaris (Miyazaki F) by double digestion with KpnI and SmaI was found to express a protein binding FMN as a prosthetic group under control of the lac promoter in E. coli. This DNA fragment contained several putative open reading frames. The partial amino acid sequence of the polypeptide portion of the purified FMN-binding protein and its tryptic peptides were completely consistent with those deduced from the nucleotide sequence of the third open reading frame in the cloned SmaI-SmaI fragment of D. vulgaris (Miyazaki F) DNA, which may include promoter and regulatory sequences. The nucleotide sequence of FMN-binding protein indicated that the protein is composed of 122 amino acids including an initiator Met residue and lacks a signal peptide for secretion. The main redox potential of the FMN-binding protein was measured as -325 mV using direct current cyclic and differential pulse voltammetric techniques and an electroreflectance method, suggesting that this FMN-binding protein functions as a redox protein like other FMN-binding proteins. Immunoblot analysis of the whole proteins from D. vulgaris (Miyazaki F) clearly indicated that this protein is expressed in this bacteria. However, the protein was found to have a primary structure distinct from those of other FMN-binding proteins and to be the smallest FMN-binding protein yet reported.